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合设计要求的实例检入到 PDM 系统，以便后续设计， 终实现快速响应设计。 











HyperMesh 和 ANSYS 软件相结合的方法，将 CAD 模型转换成有限元模型，以及在
HyperMesh 中完成模型简化、材料属性定义、网格划分、载荷施加等有限元前处
理过程，再导入到 ANSYS 中进行求解，得出分析结果反馈于设计。 
对于满足设计要求的概念设计阶段模型，通过 PDM 系统进行管理，首先采用
编码技术对模型进行存储、预览等管理，并讨论 PDM 下的三维模型以及有限元模
































When implementing the rapid response to customer requirements for MC (Mass 
Customization), the traditional design method has become insufficient to satisfy the 
design demand of an enterprise. A new design method must be developed to support 
the DFMC (Design of Mass Customization) process. The rapid response design is 
described through modern design techniques such as generalized parametric design, 
CBR (Case-Based Reasoning), FEA (Finite Element Analysis), PDM (Product Data 
Management). Firstly, a generalized parametric and variant design system based on 
CBR is proposed. Then a variant model is evaluated through the static and dynamic 
analysis with FEM (Finite Element Method). Finally, the case which is satisfied the 
design demand is put into PDM system for the follow-up design and thus the rapid 
response design is accomplished. 
The object-oriented programming methods based on the VC++ and UG system 
platform are used to develop the generalized parametric and variant design system 
based on CBR. In this system, the intelligentization of the conceptual design of 
machine tool product is achieved by CBR technology, secondary development 
technology based on UG, function-structure mapping of product, the parameterization 
of 3-D modeling technology and database technology. The system is mainly made up 
of two parts: the parametric module and the CBR module. The parametric module is 
built according to existing products. The product model is packed for some key 
parameters through the function-structure mapping of product, parameter analysis and 
correlation, constraint treatment. In order to construct the 3-D parametric model, the 
object-oriented programming method is used to conduct the secondary development 
based on UG , and the dimension driving of key parameters is used to update the 
model. In the CBR module, the object-oriented programming method is used for case 
representation according to case attributes. The similarity degree is calculated and 
similar products are retrieved by means of Nearest-Neighbor method. Generalized 
parametric technology is used to modify the case. Then the case property-value and 















The model which is created by the variant design system is evaluated through 
FEA. In order to utilize the CAD model resources, the HyperMesh is used in 
combination with the ANSYS. Firstly, the CAD model is converted into the finite 
element model. Secondly, the finite element pre-treatment process involving the 
simplification of model, definition of material property, meshing technique and load 
application is completed in the HyperMesh. In the end, the finite element model is 
imported into the ANSYS for solution, and the results will be applied to the feedback 
of the design. 
The model of conceptual design which meets the design requirements is 
managed by PDM. Firstly, the coding technology is used for the management of 
model saving and previewing. Then the PDM’s management of the 3-D model and the 
finite element model is discussed respectively. Meanwhile, the workflow management 
between design and analysis is proposed. Finally, in order to support the entire process 
of product design, other management in the process of the design is also illustrated. 
In the end, the accomplishment of the whole system’s applications and process is 
explained through the design case of a CNC machine tool. 
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